The three-consecutive-day weighing method, in which foods as raw materials are weighed separately before they are cooked, is the most popular dietary assessment method among Japanese dietitians, because this dietary survey method has been adopted in the national nutrition survey for half a century. Under such circumstances, there have been only a few studies aiming to develop and validate a food frequency questionnaire (FFQ) method. The food list of a few FFQs ever used dealt with individual food items alone, but not mixed dishes. Therefore, a frequency questionnaire was very difficult for people not involved in cooking daily to answer. In order to enable subjects to answer a questionnaire more accurately, a new FFQ which has a food list with 122 single foods and recipes was developed.
PROBLEMS WITH DIETARY ASSESSMENT IN JAPAN
In the recent decade it has been increasingly common for epidemiologic studies of nutrition in many countries to use the semi-quantitative food frequency questionnaire (FFQ) for dietary assessment1.2). The reasons why the FFQ has become the method most often used by investigators are : firstly it is a quick and relatively inexpensive method compared with several other dietary survey methods, and secondly it is able to measure individuals' or groups' current and past intake. The basic food frequency questionnaire consists of two components : a food list and a frequency response section in which subjects report how often they ate each food item. Questions related to further details of quantity may be appended.
In Japan, however, this method has not been very popular. The most popular method for dietary assessment is a threeconsecutive-day diet record, in which subjects weigh all food items before cooking them. This dietary survey method has been adopted in the national nutrition survey for a long time.
The national nutrition survey held in Japan today originates from the survey conducted in Tokyo by the nutrition department in the Welfare Ministry under the direction of the GHQ in December, 1945. In those days Japanese people were suffering from extreme food shortages after the defeat in World War II in August, 1945. The production of rice, their staple food, had been reduced as low as the level in the early 20th century. Under these deprived circumstances, the primary objective of the first nationwide nutrition survey was to obtain basic data needed to procure food for people in 1946. Thanks to a series of food procurement measures, Japan managed to overcome the deprived conditions and in 1957 the nutritional improvement (eiyou-kaizen) law was established. In accordance with that law, the national nutrition survey has been conducted ever since for the dual purpose of obtaining data on citizens' health conditions, food and nutrient intake, and clarifying relations between nutrition and health.
In the survey the household consumption method has been consistently in use from the very beginning. The national survey had its start in the food-deprived times when meals were simple and mainly dependant on raw materials : there were few processed food items nor opportunities to dine out. This condition made it fairly easy not only to measure raw food prior to its cooking, but also to estimate a particular family's overall intake situation from family-based measurement. However, during high economic growth periods from 1960 to 1974, Japanese people's life styles underwent great changes and became modernized. With the spreading of processed food, there was an increasing tendency to depend upon it for their daily basic food and to dine out. Instead of families eating the same meal together as they used to, now they could afford to eat different dishes according to their individual tastes. This new dietary habit has come to complicate the nutrition survey, making it difficult to estimate individual persons' intake from household consumption data. Therefore, in order to further look into relations between health and food intake, it is imperative to obtain data on individual persons' dietary habits. This is where the FFQ comes in, because it can measure individuals' habitual intake. In the near future, the FFQ will become a more popular dietary assessment method in Japan.
What should be noted about the national nutrition survey is that it has contributed a great deal to the development and dissemination of the FFQ in our country. The survey has been done with randomly selected 6,000 to 7,000 families for as long as half a century with a considerable number of dietitians involved in it. The three-consecutive-day weighing method, in which foods as raw materials are weighed separately before they are cooked, is well known among dietitians.
The FFQ, when it is used in Japan, adopts individual food items or food group, such as beef, pork, eggs, fish, vegetables etc., as its food list. Though we eat single food items in our daily life (eg. "drink milk" and "eat an apple"), we more often eat various food items as mixed dishes. This dietary reality makes it very difficult for subjects not involved in cooking daily to answer a questionnaire regarding their daily food frequency and intake weight of each of such single food items as mentioned above. Besides, since the standard tables of food composition in Japan show the nutrient values of edible raw portions of food per 100g, the subjects are asked in the FFQ about their usual intake of raw food. And as a means of estimating their intake, they can consult food models and photo books of food items in their raw and uncooked condition. But it is even more difficult for them to estimate the possible intake of single ingredients in the meals before they were cooked, because they did not prepare nor cook their own meals themselves. In order to enable the subjects to answer a questionnaire more accurately, a new FFQ was developed. The new method includes, among questions, both individual food items and mixed dishes. Another feature of the new FFQ is that the subjects are allowed to estimate the intake quantity, not by the weight but by the portion size (volume).
DEVELOPMENT OF A NEW FFQ
In order to develop a food list, multiple 24-hr recalls were collected in Shiso County, Hyogo Prefecture in 1991 and 1992. Eight hundred and five residents, aged 40-69 years, were selected randomly from the census table. All reported food items were first ranked according to Block's method3) that is, on the basis of the percentages of nutrients that each food item contributed to the total nutrient intake. The nutrients we were concerned with were total energy, total protein, total fat, vitamin A, and sodium. The percentages were calculated by dividing the nutrients of each food item by the total nutrient amount.
Individual food items were then consolidated into mutuallyexclusive food types, according to their form and type of preparation, nutrient density, and logical association. In constructing the composite food groupings, the first food placed on each rank-order list was designated as food prototype I. All the foods contributing at least 0.1% to the total nutrient intakes were combined to form mutually-exclusive food types.
At first, there were 977 foods and recipes in the 805 recalls. After the grouping of foods and recipes which had different names but similar contents, 444 foods and recipes remained. All the food items contributing at least 0.1% to the total energy, total protein, total fat or sodium, and 0.2% to vitamin A were combined into 216 foods and recipes. Then the foods and recipes were consolidated into food types, according to their form and type of preparation, nutrient density, and logical association. Through this procedure, 133 food types were obtained. After the food types which fewer than 10 subjects had eaten were eliminated, 118 food types remained. Furthermore, 4 extra fruit items were added, because the recalls were not collected in their harvest season. As a result, 122 food types were adopted as a food list shown in Table 1 . The final 122 foods and recipes in the questionnaire provided over 95% of all nutrient supply.
As to the frequency of each food consumption, the response format was not multiple-choice but open-ended. For example, when a subject answered "three times a week" as to a particular food item, its weekly frequency was converted into a daily one by multiplying it by 3/7.
To estimate the individual's usual portion size of each food, two dimensional food model pictures developed by the University of Texas-Houston School of Public Health's were used. Also, there were added to the food model pictures those of regular rice bowls, soup bowls and green tea cups used in Japan. 
VALIDATION OF THE FFQ
The FFQ mentioned above was validated against consecutive 56 or 63 days' diet records. The subjects were 67 junior college students (3 males and 64 females, aged 19-26 years) taking a dietitian course. Food consumption was recorded from April through June for 56 days by 32 students in 1993, and for 63 days by 35 students in 1994. Within 1 week after the dietary record period was finished, the first FFQ was conducted; with respect to each of the 122 food items, the subjects were asked by a trained interviewer to indicate the frequency of consumption and the average amount during the above-mentioned dietary record periods in both years. A week after the first FFQ, the second one was conducted with the use of the same method. The average nutrient intake was calculated from each individual dietary record and designated as the gold standard. The validation of the FFQ was checked against correlation coefficients between the gold standard and the first FFQ. Furthermore, the reproducibility of the FFQ was examined against correlation coeffi- Table 3 . Pearson correlation coefficients between nutrients estimated by the first food frequency questionnaire and the average of consective 56 or 63 diet records Data are besed on responsed of 67 students * Correlation coefficient is shown as Spearman correlation coefficient ** Intakes adjusted using Willett's method Table 4 . Pearson correlation coefficients between nutrients estimated by the first and those by the second food frequency questionnaire conducted one week apart Data are besed on responses of 67 students cients between the first FFQ and the second one. Mean nutrient intake values estimated from the first and second FFQs and the diet records are shown in Table 2 . Both methods yielded almost the same intake of all the nutrients.
Pearson correlation coefficients between the nutrient intake estimated from the FFQ and the one from the diet records are shown in Table 3 . Correlation coefficients are shown in two types : adjusted one for total energy intake by Willett's method5) and unadjusted one. Unadjusted correlation coefficients varied from 0.35 for vitamin C to 0.70 for animal protein, with most values between 0.5 and 0.7. After adjustment for total energy, most of the adjusted values were between 0.4 and 0.6. Adjustment for total energy decreased correlation coefficients for most nutrients except vegetable fat, calcium, sodium, and vitamin C.
The correlation coefficents between nutrient intake estimated from the first and the one from the second FFQ are presented in Table 4 to show the reproducibility of the FFQ. The correlation coefficents varied from 0.64 for vegetable protein to 0.78 for calcium, with most values above 0.7 except vitamin A.
These data indicate that the FFQ provides a useful estimation of intake for many nutrients over a two-month period.
REFLECTION ON THE DEVELOPED FFQ
There was, however, a problem in administrating the FFQ : An interview with one subject took as long as 1 hour.
Firstly, the problem stemmed from dealing with too many food items. In this study we used Block's approach3) to identify foods that contribute most importantly to the total absolute intake. Consequently, 122 food items were adopted as a food list. Hence the number must be reduced in the future. Since in most epidemiologic applications, ranking individual intake is its primary objective5), food items to classify individuals by should be selected, because food intake varies from person to person. Willette et al6) and Overvad et al.7) adopted stepwise multiple regression analysis to identify important foods in predicting individual nutrient intake. We will also adopt the same procedure in reducing the number of food items.
Secondly, the long interview time was also due to the estimation of the portion size by open-ended questionnaires. Our FFQ consists of a food list, a frequency response section, and a portion size section which is estimated by using food model pictures. To shorten the interview time, we have devised a picture booklet of 122 food items (foods and mixed dishes) in their actual sizes. The typical portion was made from 24 hr recalls of 805 people which we had used for the development of the food list.
Also, there were two problems with the validation study. The first problem was with the length of the study period. We examined the validity of estimating the past 2-month-nutrient intake against the FFQ, but judging from seasonal variations in dietary intake, this period proved to be too short to examine individual's usual intake over a long period of time. The other problem with this validation study has to do with the subjects : since they were students of the dietitian course, they might have been different from ordinary adults in a community to whom we would like to apply the FFQ in examining relationships between dietary intake and health status.
Therefore we have started a new one-year validation study with adults (aged over 30, males and females) in two communities in Osaka--spring, summer, autumn and winter with 7days dietary records per session.
